FIGURES

1.
Map showing physiographic provinces and locations of streamgaging stations in Delaware for which streamflow statistics were computed . 
INTRODUCTION
Engineers, planners, land managers, biologists, and many others use streamflow statistics in their everyday work to help guide decision-making. Some uses of streamflow statistics include (1) flood-plain mapping for insurance underwriting and zoning, (2) bridge, culvert, and road design, (3) setting of water-quality standards, (4) water-supply planning and management, (5) wastewater discharge permitting, and (6) protection of endangered fish habitat.
Streamflow statistics are computed for U.S. Geological Survey (USGS) streamgaging stations using the time series of discharge developed for the stations. Although the statistics are computed from actual data, they are considered estimates when they are used to represent long-term and future conditions for planning, management, and engineering purposes. This is because the statistics change over time as more data become available for use in the computations, and as extreme events influence those statistics. As a result, streamflow statistics for streamgaging stations should be updated periodically to reflect the increasing record lengths available for the stations.
Low-flow and peak-flow statistics for streamgaging stations in Delaware were published previously in separate reports. Low-flow statistics for Delaware were last published by Carpenter and Hayes (1996) . The statistics they published included the average 7-, 14-, and 30-consecutive-day low-flow discharges for recurrence intervals of 2, 10, and 20 years. Peak-flow statistics for Delaware were last published by Dillow (1996) . The statistics published included the 2-, 5-, 10-, 25-, 50-, 100-, and 500-year recurrence interval flood discharges. A USGS study is currently underway to update the flood-frequency statistics in cooperation with the Delaware Geological Survey (DGS).
The purpose of this report is to provide updated streamflow statistics for 15 streamgaging stations in Delaware, and to describe the methods used to determine the statistics. Flow-duration and low-flow frequency statistics are provided. The flowduration statistics include the 1-, 2-, 5-, 10-, 20-, 30-, 40-, 50-, 60-, 70-, 80-, 90-, 95-, 98-, and 99 -percent duration discharges. The low-flow frequency statistics include the average discharges for 1, 7, 14, 30, 60, 90 , and 120 days that recur, on average, once in 1.01, 2, 5, 10, 20, 50, and 100 years. This report, and the analyses required to determine the streamflow statistics presented in it, were done in cooperation with the DGS.
PHYSICAL SETTING
The State of Delaware is in the Mid-Atlantic coastal region of the United States. It is bordered on the west and south by the State of Maryland, on the north by the State of Pennsylvania, and on the east by the Delaware River and Delaware Bay ( fig. 1 ). Delaware has a total area of 1,978 mi 2 (square miles), including land and inland water. The State is approximately 90 miles north to south and ranges from about 10 to 15 mi (miles) east to west in northern areas to about 40 mi east to west in southern areas. Delaware has two major physiographic provinces, the Coastal Plain and the Piedmont (Fenneman, 1938) . The provinces are separated by the Fall Line, which crosses diagonally from the northeast corner of the State, roughly through Wilmington to the western State boundary ( fig. 1) . The Piedmont province, north of the Fall Line, consists of approximately 112 mi 2 (about 6 percent of Delaware) of gently rolling landscape with maximum elevations generally less than 400 ft (feet) above sea level. Streams in this province have fairly steep gradients, and drain to the Delaware River (Dillow, 1996) . The Coastal Plain consists of an area of 1,866 mi 2 (about 94 percent of Delaware) of low relief, with elevations ranging from sea level to less than 100 ft. Streams are generally small with low gradients, and drain to the Delaware River, Delaware Bay, the Atlantic Ocean, or Chesapeake Bay.
DATA COLLECTION AND ANALYSIS
The 15 stations for which streamflow statistics are presented in this report were selected by the DGS, and include all active (2002) streamgaging stations in the State, except those for which data collection first began after October 1, 2000. The stations are located geographically throughout the State, and have periods of record ranging from 4 to 62 years, with an average of 39 years. The streamflow statistics included in this report also were selected by the DGS. The analyses were done using data for only complete water years (October 1 of the previous year to September 30 of the noted water year).
Computer programs used to calculate the statistics were developed by the USGS, and can be downloaded from the Web at no cost. The programs included ANNIE, which was used for binary database management; IOWDM, which was used for input and output of data to the database; and SWSTAT, which was used to compute the statistics presented in this report. The ANNIE program and accompanying documentation can be downloaded at http://water.usgs.gov/software/annie.html. The IOWDM program and accompanying documentation can be downloaded at http://water.usgs.gov/software/iowdm.html. The SWSTAT program and documentation for it can be downloaded at http://water.usgs.gov/software/swstat.html.
The SWSTAT program incorporates standard USGS methods for computing flow-duration and low-flow frequency. Standard methods for computing flow-duration statistics were described in Searcy (1959) . Standard methods for computing low-flow frequency statistics were described in Riggs (1972) .
The flow-duration statistics were computed for stations from daily mean streamflow data for the periods of record through the 2002 water year, which ended Sept. 30, 2002. These statistics indicate the percentage of time that daily mean streamflows are equaled or exceeded at the stations. For example, if the flow at the 90-percent duration is given for a station as 5 ft 3 /s (cubic feet per second), then the flow at that station was greater than or equal to 5 ft 3 /s 90 percent of the time during the period of record analyzed. Low-flow frequency statistics were computed for the stations with at least 10 years of record from annual series of minimum n-day average flows, where n = 1, 7, 14, 30, 60, 90, and 120 days. The logarithms of these annual series were fit to a log-Pearson, Type III frequency distribution to determine recurrence intervals (1.01, 2, 5, 10, 20, 50, and 100 years) for the n-day flows at the stations. The streamflows equal to or less than those given for a specific recurrence interval can be expected to occur, on average, once during the time interval. For instance, the 7-day, 2-and 10-year recurrence interval flows were computed from annual series of minimum 7-day average flows. Flows equal to or less than the 7-day, 2-year flow occur on average once every 2 years, whereas flows equal to or less than the 7-day, 10-year flow occur on average once every 10 years. These flows have a 50 percent [(1 year/2 years) x 100] and 10 percent [(1 year/10 years) x 100] chance of not being exceeded in any given year, respectively. Table 1 presents the computed streamflow statistics on a separate page for each of the 15 streamgaging stations. In addition to the noted statistics, station names, identification numbers, locations, periods of record, and remarks are provided. Note from the remarks that 14 of the 15 stations are affected to some extent by regulations, diversions, or both. As a result, the streamflow statistics computed for the affected stations do not reflect natural conditions. No attempt was made to adjust the streamflow records for the regulation patterns or to limit the periods of record for the analyses to unregulated periods.
Two stations, Christina River at Coochs Bridge (01478000) and Blackbird Creek at Blackbird (01483200), had estimated 1-day, 1.01-year recurrence interval low flows that were higher than their estimated 7-day, 1.01-year recurrence interval low flows. In theory, the 1-day, 1.01-year value should always be lower than the 7-day, 1.01-year value. The fact that this was not the case for these two stations can be attributed to the uncertainty of the fit of the data for the stations to the log-Pearson frequency distribution.
SUMMARY
Flow-duration and low-flow frequency statistics were calculated for 15 streamgaging stations in Delaware, in cooperation with the Delaware Geological Survey. The flow-duration statistics include the 1-, 2-, 5-, 10-, 20-, 30-, 40-, 50-, 60-, 70-, 80-, 90-, 95-, 98- , and 99-percent duration discharges. The low-flow frequency statistics include the average discharges for 1, 7, 14, 30, 60, 90 , and 120 days that recur, on average, once in 1.01, 2, 5, 10, 20, 50, and 100 years. The statistics were computed using USGS ANNIE, IOWDM, and SWSTAT computer programs. These programs can be downloaded by the public at no cost through links to the Web site http://water.usgs.gov/software/surface_water.html. The software automates standard USGS methods for computing the statistics. Documentation is provided at the Web sites for the individual programs. The computed statistics are presented in tabular format on a separate page for each station, along with the station name, station number, the location, the period of record, and remarks given. 
